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Abstract:

The significant developments in the fields of information and communications technology, along with
the increasing speed of the Internet, have led many information institutions to adopt cloud computing
for their applications. This technology offers users advanced features, such as providing information
services to a large number of beneficiaries, storing and processing data, and accessing applications
and user services via the Internet without restrictions related to location or time. Therefore, integrating
this technology into higher education became necessary to raise awareness about information
technology and to equip students and faculty members with the knowledge, skills, and technical
expertise needed to improve their performance and incorporate technological innovations into
communication and educational processes. This paper aims to explore the possibility of employing
cloud computing as a new technological tool at the Faculty of Science, University of Derna, identify
obstacles to its implementation in university education, advance university education through modern
technology, promote awareness of its importance, and address the fears of professors, students, and
administration related to its use. Additionally, it seeks to examine the future of university education in
the era of cloud computing. A questionnaire was designed to measure the stratification level and
opinions of both students and faculty members about the possibility of employing the cloud computing
services in the university of Derna. The two groups have shown high satisfaction for using cloud
computing services. However, some major obstacles that may impede employing cloud computing
services were determined, such as infrastructural deficiencies, the unavailability of internet, and a lack
of enough digital skills by both groups.
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Introduction

Recent decades have witnessed a tremendous development in information and communication
technologies, the most prominent of which was the emergence of cloud computing, which has brought
about a qualitative shift in how data is stored, processed, and shared over the Internet [1]. Cloud
computing relies on providing computing resources as a service so that users can access them
remotely, without the need to own an advanced physical infrastructure [2]. This technology has
contributed to improving the efficiency of institutions and increasing their productivity, as well as
reducing operating costs [3].

Cloud computing is one of the main pillars of digital transformation in various fields, including the
health sector, where it is used to securely store electronic medical records (EMRS), facilitate remote
access, and perform advanced analytics on health-related data to support diagnosis and personalized
care [4] [5]. Business sector: It contributes to accelerating business processes, real-time access to
business resources and providing collaborative work environments across supply chains and distributed
teams through cloud-based services such as Google Workspace [6] [7]. Artificial intelligence and data
analysis sector: Cloud computing platforms provide powerful computing environments for processing
big data and training artificial intelligence models [8] [9]. Cybersecurity sector: Cloud computing
solutions provide modern technologies to protect sensitive data and secure digital transactions through
advanced authentication and encryption systems, ensuring integrity, confidentiality, and accessibility in
cloud environments [10] [11].

Cloud computing has also revolutionized higher education, providing universities and academic
institutions with innovative solutions to improve the learning and teaching process, enhancing the quality
of education, facilitating access to knowledge and accessibility to resources, streamlining administrative
operations, and providing a more efficient and flexible learning environment [12]. As this technology
continues to evolve, its potential to provide more advanced solutions to the higher education community
will increase, opening new horizons for scientific research and interactive learning. Despite these
advantages, several challenges hinder the effective adoption of this technology, including resistance to
change, lack of awareness, security concerns, and infrastructural limitations [13].

There several literatures about cloud computing in high education for instance, Yuliya Yu. [14]
explored the application of cloud technologies in university educational processes, emphasizing their
role in improving efficiency and fostering interaction between students and faculty members. regarding
the challenges of adopting cloud computing solutions, L. S. Riza et al. [15] conducted a case study in
the Republic of Kosovo, identifying technical, organizational, and cultural obstacles that hinder effective
adoption in higher education institutions. Similarly, Chia Zhi Xuan and Muhammad [16] critically
analyzed the impact, suitability, and challenges of cloud computing in higher education, discussing both
the opportunities and barriers faced by educational institutions.

Focusing on key factors influencing the adoption of mobile cloud computing, Abdallah et al. [17]
examined a case study at An-Najah University, analyzing motivators and inhibitors affecting cloud
technology usage among students and faculty. Additionally, Al-Hajri et al. [18] investigated cloud
computing adoption in Omani higher education during the COVID-19 pandemic, highlighting how
emergency circumstances accelerated the uptake of cloud services. Locally, Imraja et al. [19] proposed
a cloud computing model tailored for Libyan higher education institutions, addressing the specific
challenges and opportunities these institutions face in implementing cloud-based solutions.
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Collectively, these studies offer both theoretical insights and empirical evidence that provide a robust
foundation for understanding the current landscape of cloud computing in higher education. They
underscore the significance of examining the challenges and opportunities pertinent to the specific
context of this study. So, we can say that the use of cloud computing in university education has become
necessary due to its benefits and advantages, as this technology helps students, faculty members, and
administrators alike to access applications and information wherever there is an Internet connection. It
is one of the most interesting applications that can become a new trend in university education, as it
facilitates quick access to various university applications and information through the Internet.

One of the obstacles to applying of cloud computing in university education is the lack of the skill of
using modern technology in education in general and in the use of cloud computing. Based on the
above, the research problem was identified as follows:

- What are the difficulties facing the use of cloud computing technology in the College of Science

university of Derna from the perspective of faculty members and students?

What is Cloud Computing?

Although cloud computing is a terminology that has been known for decades, recently cloud
computing has received significant attention around the world. The concept of computing in the cloud
refers to delivering internet technology (IT) services using web browsers whether using familiar tools
such as email and personal finance or new-generation tools such as social networks and virtual
networks [20].

Cloud computing platform provides servers with dynamic access to a large data center to address
clients’ needs. It is known as the World-Wide Computer because It is based on connections, services,
and software combined to achieve numerous tasks over a network. This technical process is known as
the cloud. Physically, it works like a huge computer in the cloud that is directed to wider users especially
those who do not have personal computers. Cloud computing allows users to access the power of
supercomputer-level to store and operate their data via firms that rent storage capacity and computing
power from a service provider. Recently, many companies such as Google, Microsoft, and Amazon
have revolutionized cloud computing services with photo-sharing applications, writing tools, and online
data storage [21].

Definitions of cloud computing vary depending on technical and managerial perspectives. For
example, Rajkumar et al. [22] define it as “a distributed computing system in which computational
resources are dynamically pooled and delivered as a service", while Michael Armbrust et al. [ 23] see it
as “Cloud computing refers to both the applications delivered as services over the Internet and the
hardware and systems software in the data centers that provide those services.” On the other hand,
Ling Qian et al. [24] define cloud computing, that " a kind of computing technique where IT services are
provided by massive low-cost computing units connected by IP ". while The National Institute of
Standards and Technology (NIST) characterizes cloud computing as “a model for enabling ubiquitous,
convenient, on-demand network access to a shared pool of configurable computing resources (e.g.,
networks, servers, storage, applications, and services) that can be rapidly provisioned and released
with minimal management effort or service provider interaction.”

Role of Cloud Computing in higher Education

Cloud computing plays a pivotal role in improving the educational process by providing a flexible and
effective learning environment for both students and lecturers. This technology allows access to
educational resources and applications from anywhere and at any time, enhancing the learning and
teaching experience. Therefore, we find that the benefits of its application in universities can be
summarized as follows include the following [25][26]:

» |thelps students use applications without downloading them to their devices and helps them access
stored files from any computer and all programs at any time, from anywhere via an Internet
connection.

= Ease of communication between students and faculty members.

= Ease of evaluating tests, accessing homework...etc.

= Ease of access to educational materials whenever a faculty member provides or publishes them.

» The ability to conduct final exams over the Internet (online).

= Obtaining immediate feedback from the student and faculty member (feedback between students
and professors).

= Distribute and evaluate online tests, exams, homework, projects, and exercises at any time.

= There is no rental or building cost for the university because learning is online.
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= Central storage of data and applications makes access to them quick and easy.

Figure 1 shown the main users of higher education cloud include students, Faculty, administrative staff,
Examination Branch and Admission Branch.

Admin
: Migration to
Students Denartment . :
\ other college

Examination
Branch

Faculty
CLOUD FOR
) EDUCATION

/ Class Preparation and
Classes at Admission Review at Home by
College Section Farnlty

Figure 1. Services attached to Education Cloud [27].

Difficulties of applying cloud computing in university education
The difficulties of the use of cloud computing includes the following:
1. Internet availability is one of the main issues, as the service requires an Internet connection while
using that service [28][29].
2. protecting intellectual property rights is one of the issues that raises concerns for users of those
services, as there are no guarantees that users' intellectual property rights will not be violated [16].
3. Complete reliance on other companies limits the technology used and reduces the flexibility of work
for users, and users cannot do anything outside the limits and powers permitted by the companies
providing this service [28][30].
4. Lack of technical expertise and skills within university institutions: Many universities lack qualified
technical teams to manage cloud computing infrastructure or handle the complexities of migration
and configuration [29][30].
5. Legal & Regulatory Issues: some countries or organizations are subject to local laws that prohibit
data storage on servers outside the country [29][16].
6. The problem of information security and privacy, which is represented in [28] [29] [30] [16]:
= Universities lose a degree of control over their data, as this data is stored in computers at
another party.

= The responsibility for protecting data from hackers and system hackers is in the hands of
computing service providers, not the university.

= Multiple leasing, reusing programs and devices among a large number of users leads to a high
risk of deleting important data for universities.

= Sharing storage capacity and service resources: Universities may find it difficult to access their
data source and operate their IT team in the cloud, as well as the difficulty of moving to another
cloud service provider due to the difficulty of transferring data to another location.

Material and Methods

The methodology and approach adopted in this paper are described below. In this section, the research

questions are highlighted and research techniques used are discussed.

Research Questions

In this paper, we have formulated a questionnaire that includes four parts to achieve the purpose of this

study as follows:
=  General evaluation of cloud computing.
= Evaluation of cloud computing services.
= Difficulties related to university administration.
= Difficulties of applying cloud computing from participants' perspective.

These parts include a set of questions through which we determine the level of familiarity with cloud
computing, what are cloud computing services? the extent of readiness to use cloud computing by
students and faculty members, and what are the challenges facing the use of cloud computing at the
University of Derna, College of Science.
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Method and Procedures

This study is empirical research that investigates the level of familiarity and adoption of cloud
computing at Derna University. The data collection tool was an electronic questionnaire in four parts to
identify the obstacles for employing cloud computing technology at the University of Derna, faculty of
Science, from the point of view of students and faculty members. The first part presents a general
evaluation of cloud computing, the second part provides information on assessing the evaluation of
cloud computing services, and the third part assesses the difficulties of adopting cloud computing by
university administration. While the fourth part investigates the difficulties of applying cloud computing
from participants' perspectives, table 1 shows that.

The study community is the faculty of science at university of Derna for the academic year 2024-
2025: The sample consisted of 106 students and 27 academic members from the faculty of science at
the university of Derna. The participants were selected using a non-probabilistic sampling method
based on convenience sampling [31]. Face validity and content validity were established by presenting
the questionnaire to a panel of experts in the field, who reviewed the items in terms of clarity of wording,
accuracy of terminology, relevance to the research topic, and coverage of the intended dimensions. as
well as, to ensure the reliability of the questionnaire, Cronbach’s Alpha was calculated for each category
of the sample (students and faculty members) separately. The results showed acceptable internal
consistency (for student group is 0.79 and for the faculty members is 0.71), indicating that the items
within each domain reliably measured the intended construct and can therefore be considered a
dependable tool for achieving the study objectives.

Table 1: Main Questionnaire Domains and Number of Items

Domain Number of Items
General evaluation of cloud computing.
Evaluation of Cloud Computing Services

Challenges Related to University Administration

Difficulties of applying cloud computing from
participants' perspective

[ee] o ||

Results and discussion

The paper sample was dump on Google forms to gather and analyses the data using descriptive
techniques. The descriptive survey was adopted to obtain the opinion of a representative sample of the
target population to infer the perception of the entire population.
Descriptive statistics

Table 2 shows the distribution of the participants according to each department, and the educational
stage for students. Figure 2 shows the percentage distribution of students who participated in the study
across departments. Table 3 shows the distribution of the participants according to department and the
academic degree for faculty. Figure 3 illustrates the percentage distribution of faculty members who
participated in the study across departments.

Table 2: The number of students according to department and Education level.

Variable Categories Participants Percentage
Computer Science 32 30.2%
Mathematics 2 1.9%
Chemistry 31 29.2%
Department Physics 2 1.9%
Botany 3 2.8%
Zoology 16 15.1%
Pre-medical 20 18.9%
First Semester 5 4.7%
Second Semester 27 25.5%
Third semester 2 1.9%
Fourth Semester 13 12.3%
Educational stage Fifth Semester 1 0.9%
Sixth Semester 40 37.7%
Seventh Semester 1 0.9%
Eighth Semester 1 0.9%
Graduation Semester 16 15.1%
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Figure 2: Percentage distribution of participating students across the departments of the Faculty of
Science.

Table 3: The number of Faculty according to department and the academic degree.

Variable Categories Participants Percentage
Computer Science 4 14.8%
Mathematics 6 22.2%
Chemistry 3 11.1%
Department Physics 4 14.8%
Botany 6 22.2%
Zoology 3 1.1%
Pre-medical 1 3.7%
) Master's 20 74.1%

Academic degree

Ph.D. 7 25.9%

. Computer Science

. Math

Q Chemistry
. Physics
. Botany

. . Zoology
14.8% ® Foundation of
Medical Science

Figure 3: Percentage distribution of participating faculty across the departments of the Faculty of
Science.

As illustrated in Figure 4, that most of the respondents hold the degree of master with a total number
of 20 by 74.1%. Followed by 7 PH. D with 25.9%.

. Master
® rho

Figure 4: Percentage distribution of participating faculty members across the academic degree
(Master’s and PhD).

Analytical Statistics
The participants' responses were analysed using both descriptive and inferential statistical methods.
The questionnaire consists of four main parts, each containing a set of statements and questions. Each
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statement was followed by a set of responses on a five-point Likert scale to measure stratification levels,
while each question was followed by binary responses (Yes/No) to measure opinions. Descriptive
statistics were applied to calculate the means and standard deviations for the Likert-scale items, while
percentages were computed to represent the distribution of responses for the Yes/No questions. SPSS
software was used to analyse all the responses statistically.

The first part of the questionnaire: General evaluation of cloud computing.

The first part includes 8 statements were designed to assess the availability and effectiveness of
cloud computing services. Descriptive statistical analysis was applied to identify participants’
perceptions regarding these services, as shown in Tables 4 and 5. In the first section of the
guestionnaire, the participants were asked to specify the types of cloud computing services they have
previously used (“What type of cloud computing have you used before?"). To simplify accurate
responses, a range of service categories was listed, including: cloud of social media services (e.g.,
Facebook, Skype, Viber), cloud of video streaming and presentation browser services (e.g., Google
Browse, YouTube), cloud storage services (e.g., Dropbox, Google Drive), research cloud services (e.g.,
Google Scholar, keyword search tools), cloud office applications services (e.g., MS Office Online,
Adobe Reader), and university email services. Figure 5 and 6 presents the percentage distribution of
students’ and faculty members’ interactions with the different categories of cloud computing services
identified in the questionnaire.

Research cloud services ( Google... —8 28.57
Cloud office applications ( MS office... = 9.52
Cloud of video and presentation... e —————f 54.29
Cloud storage services (Dropbox... | 21.90
Social media Services (... I —————————f 48.57
Uniuversity email == 13.33

Types of cloud
computing services

0 20 40 60 80 100
Percentage of users

Figure 5: Percentage Distribution of Cloud Computing Services Used by Students.

As shown in Figure 5, the highest percentage of cloud computing usage among students was
recorded for cloud video streaming and presentation browser services, reaching 54.29%. This indicates
significant usage of platforms that support visual and interactive learning, which may be due to their
ability to facilitate access to educational videos, recorded lectures, and multimedia presentations that
enhance understanding and engagement. The second most used category was cloud-based social
media services (e.g., Facebook, Skype, Viber) with 48.57%, reflecting the importance of social
networking platforms in academic communication, collaboration, and information sharing. Conversely,
the lowest usage was reported for cloud office application services (e.g., MS Office Online, Adobe
Reader) and university email services, with 9.52% and 13.33%, respectively, suggesting either limited
awareness of these tools’ capabilities or a preference for alternative offline or personal solutions

Research cloud services ( Google scholar \... E d 68
Cloud office applications ( MS office... I ——— 4.0
Cloud of video and presentation browser... I ———————ft 44

Cloud storage services (Dropbox \Google... B d 52
Social media services (... B d 56
Uniuversity email B d 48
0 20 40 60 80 100

Types of cloud
computing services

Percentage of users

Figure 6: Percentage Distribution of Cloud Computing Services Used by faculty members.
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As shown in Figure 6 the highest usage rate of cloud computing services was observed in the
category of research cloud services (86%), which is expected given the direct relevance of this category
to their academic and research responsibilities. These tools provide quick access to scholarly articles
and references, as well as facilitate advanced search processes and the organization of research
outputs. The second most used category was cloud of social media services (56%), reflecting the role
of these platforms in enhancing academic communication and building collaborative networks among
colleagues and students, in addition to their use as channels for knowledge distribution and updates.
on the contrary, the lowest usage rates were recorded for cloud office application services (40%) and
cloud of video streaming and presentation browser services (44%), which may indicate faculty reliance
on traditional or locally installed tools for completing administrative tasks, or a relatively limited use of
visual media in delivering educational content compared to research activities and academic
communication.

In Table 4, the question "Have you ever used a cloud-based platform to assist your colleagues?"
about half of the students (53.33%) reported that they had such experience, compared to a notably
higher proportion among faculty members (76%). This difference refers to that the faculty members
may have more exposure to collaborative tools and a stronger tendency to utilize cloud-based platforms
in a professional or academic context. The relatively high percentage of students who have not used
such platforms (46.66%) may refer to a need for increased training and awareness of collaborative
cloud tools for the student community.

Table 4: Distribution of Yes/No responses for general evaluation of cloud computing dimension
among students and faculty members

YES (n%) NO (n%) YES (n%) NO (n%)

. S SEEIE (Student) | (Student) (Faculty) (Faculty)

Have you ever used a cloud-based

platform to assist your colleagues? 56 (53.33%) | 49 (46.66) 19 (76%) 6 (24%)

Are you willing to use online tests in
3 your courses through cloud services | 85 (80.95%) | 20 (19.05%) 23(92%) 2(8%)
such as Google Classroom?

Regarding the readiness to use online tests through cloud services such as Google Classroom, the
results show a strong positive inclination from both groups. A substantial majority of students (80.95%)
expressed readiness, while this percentage was even higher among faculty members (92%). This high
acceptance rate indicates recognition of the benefits of cloud-based tools, such as accessibility,
efficiency, and integration with the learning process. The small proportion of participants who expressed
unwillingness suggests that barriers to adoption may be minimal, potentially related to technical
familiarity or personal preference rather than resistance to the concept itself. Generally, these findings
indicate a generally favorable attitude towards integrating cloud-based tools into the academic
environment, with faculty members showing slightly higher levels of prior experience and willingness
compared to students. This trend underscores the potential for expanding cloud-based applications in
both teaching and collaborative academic work, provided that adequate support and training are in
place to address any remaining gaps in familiarity or skills.

In Table 5, The results show a general agreement between students and faculty members regarding
the importance of cloud computing in the higher educational environment. Most items scored in the high
level, reflecting a positive awareness and clear understanding of the practical benefits of this
technology. The highest mean score among students was recorded for the statement “using cloud
computing encourages group projects and supports the educational process” (M = 4.19), followed by
“Using cloud computing is considered keeping up with modern technologies” (M = 4.14), both rated at
a high level. Similarly, the faculty members assigned the highest mean score for similar items (M =
4.40), followed by (M = 4.32), indicating agreement between the two groups on the significance of
collaboration and technological advancement as key advantage of cloud computing. Participants also
demonstrated awareness of the technical advantages of cloud computing, particularly in providing
centralized storage for data and applications, and enabling the use of services without the need for
software installation, with mean scores ranging from 4.11 to 4.28 for both groups.

However, the statement “I have a good understanding of cloud computing” received the lowest
relative mean, especially among faculty members (M = 3.40), moderate level), which may suggest the
need for enhanced awareness of the theoretical aspects of cloud computing. In addition, the relatively

206 | The North African Journal of Scientific Publishing (NAJSP)



high standard deviations for some items indicate variations in participants’ experience for using cloud

computing services.

Table 5: Mean and standard deviation for the Items of the general evaluation of cloud computing
dimension using a Likert scale among students and faculty members.

NO.

Item Statement

Mean
(Students)

Standard
Deviation
(Students)

Level

Mean
(Faculty)

Standard
Deviation
(Faculty)

Level

| have a good
4 understanding of cloud
computing.

Using cloud computing is
considered keeping up
with modern
technologies.
| believe that using cloud
computing encourages

6 group projects and
supports the educational
process.

Cloud computing
provides centralized
7 storage capabilities for
applications and
information.
It is possible to use all
cloud services without
8 the need to install
software on users’
devices.

3.51 3.12 High 3.4 3.06 Median

4.14 3.73 High 4.32 3.83 High

4.19 3.76 High 4.4 3.92 High

4.11 3.68 High 4.28 3.79 High

3.82 3.43 High 4.2 3.71 High

Overall, the results indicate a generally positive perception of cloud computing among both students
and faculty members, with minor differences in the level of understanding, highlighting the importance
of targeted training programs to bridge these gaps.

The Second part of the questionnaire: Evaluation of Cloud Computing Services

The second part included 7 statements were designed to assess the quality of cloud computing
services. Descriptive statistical analysis was conducted to identify participants’ perceptions regarding
these services as shown in Tables 6 and 7.

In Table 6, it is noticed that the willingness of students and faculty members to adopt cloud computing
in academic courses in the future, with a percentage of 94.29% for students’ group and 92% for the
faculty group. This remarkable inclination toward future adoption reflects a favorable environment for
the expanded use of cloud technologies in academic contexts. In respect to the question: " Have you
used any cloud computing services to support your research and studies?", it is found that the majority
of respondents in both groups reported using cloud services to support their research and academic
work, with rate (students= 78.10% for students group and 80% for faculty group). These high rates
confirm the recognized value of cloud technologies in enhancing scholarly productivity.

For the question " Do you use these services to store your personal information and files?",
65.71% of students and 72% of faculty members reported using cloud services. Although these
percentages are substantial, they are lower compared to research-related use, possibly reflecting
concerns about data security or a preference for alternative storage solutions.

The results for the question “Have you ever used one of these services in any of your academic
courses?" are as follows: 71.43% for the students' group and 64% for the faculty group.
These findings refer to a relatively high level of adoption among both groups, although the lower
percentage among the faculty group may reflect differences in teaching approaches, levels of
technological familiarity, or the perceived relevance of these services to course delivery. Generally,
these findings demonstrate substantial current utilization of cloud computing services in the academic
environment, accompanied by even stronger intentions for future adoption. Differences between
students and faculty members are generally modest, suggesting that institutional initiatives to promote
cloud integration could effectively target both groups simultaneously.

Table 7 presents the descriptive statistics, including the mean and standard deviation. These
statistics results are reported separately for students and faculty members using a Likert scale.
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Regarding the statement "Using these services is easy and saves a lot of time and effort," both students
and faculty members exhibit a very high level of agreement. Specifically, students provided a mean
score of 4.29 (SD = 3.85), while faculty members showed a slightly higher mean of 4.36 (SD = 3.87).
This refers to a strong consensus across both groups that cloud computing services contribute positively
to ease of use and efficiency in their academic activities.

For the statement, "I believe that cloud computing facilitates access to academic content," the mean
scores were similarly favorable, 4.22 (SD = 3.77) for the students and 4.20 (SD = 3.78) for the faculty
members, reflecting a very high positive perception. This subtle difference indicates that while both
groups recognize the advantages of cloud computing in enhancing accessibility, students may perceive
these advantages marginally more strongly than faculty members.

Table 6: Distribution of Yes/No responses for Items of evaluation of cloud computing services
dimension among students and faculty members.

YES
YES (n%) | NO (n%) NO (n%)
NO. Item Statement (n%)
(Students) | (Students) (Faculty) (Faculty)
Have you used any cloud computing
1 services to support your research and 82 (78.10%) | 23 (21.90%) | 20 (80%) 5 (20%)

studies?

Do you use these services to store your
personal information and files?
Have you used these services to share a
link with others?

Have you ever used one of these
4 services in any of your academic 75 (71.43%) | 30 (28.57%) | 16 (64%) 9 (36%)
courses?

Would you like to use one of these
5 services in your academic courses in the | 99 (94.29%) 6 (5.71%) 23 (92%) 2 (8%)
future?

69 (65.71%) | 36 (34.29%) | 18 (72%) | 7 (28%)

73 (69.52%) | 32(30.48%) | 17 (68%) | 8 (32%)

Table 7: Mean and standard deviation for the Items of evaluation of cloud computing services
dimension using a Likert scale among students and faculty members

Mean Standard Mean Standard
NO. Item Statement (Students) Deviation | Level (Faculty) Deviation | Level
(Students) y (Faculty)
Using these services is Ver Ver
6 easy and saves a lot of 4.29 3.85 ery 4.36 3.87 ey
. high high
time and effort.
| believe that cloud
7 compulting facilitates 4.22 3.77 very 4.2 3.78 High
access to academic high
content

Generally, the high mean scores and comparable standard deviations in both item statements imply
a shared positive position towards cloud computing services, highlighting their perceived importance in
supporting academic tasks efficiently and improving content accessibility. The consistency in responses
between students and faculty members reinforces the potential value of integrating cloud technologies
further within the academic environment.

The third part of the questionnaire: Challenges Related to University Administration

The third part of the questionnaire, that address challenges related to university administration in
implementing cloud computing, consisted of 6 statements as shown in Table 8. This part aims to assess
participants’ perceptions regarding infrastructure readiness, financial and technical support, and the
role of decision-makers in facilitating or obstructing the implementation process. The results shown in
table 8 indicate that both students and faculty members generally perceive the challenges related to
university administration in implementing cloud computing as being at a high level. Regarding all
statements, the mean scores for students ranged between 4.03 and 4.35, while for faculty members
ranged between 4.16 and 4.56, reflecting a consistent agreement on the acuity of these issues.

The highest-rated challenge among students, which was categorized as very high for the statement:
"The university suffers from weak infrastructure" (mean = 4.35, SD = 3.94). This reflects a significant
impact of inadequate infrastructure, including weak internet services and unreliable power supplies, on
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the adoption of cloud computing. Similarly, faculty members also rated this challenge highly (mean =
4.56, SD = 4.11), indicating a shared recognition of this obstacle. Another highly rated challenge
determined by both groups represented in the statement; "Insufficient support and funding to implement
cloud computing” (Students: Mean = 4.32, SD = 3.92; Faculty: Mean = 4.56, SD = 4.07). These findings
suggest that financial and administrative support is a serious barrier to cloud computing integration. The
item statements "There is a need to provide qualified and competent staff to solve technical issues
related to cloud computing" and "Frequent power outages" were also rated highly by both groups,
highlighting the operational and human resource limitations faced by the institution. Interestingly, the
lowest-rated item for students was "There is no real adoption by university decision-makers" (Mean =
4.10, SD = 0.91); it still falls within the high level, referring to that though decision-making plays a role,
infrastructure and funding issues are viewed as more demanding.

Table 8: Mean and standard deviation for the Items of challenges related to university administration
dimension using a Likert scale among students and faculty members.

Mean Standard Mean Standard
NO. Item Statement (Students) Deviation | Level (Faculty) Deviation | Level
(Students) Y)'| (Faculty)
The lack of cloud computing
usage at the university is due . .
1 to the unavailability of an 4.05 3.67 High 4.16 3.74 High
internet network.
2 Frequent power outages 4.03 3.67 High 4.2 3.78 High
The university suffers from
weak infrastructure (such as Ver
3 power generators, internal 4.35 3.94 hi Y 4.56 4.11 High
: igh
network, and strong internet
connection).
There is insufficient support
4 and funding to _|mplement 432 3.92 V_ery 4.56 4.07 High
cloud computing at the high
university.
There is a need to provide
5 qualified and cor_npe?ent staff 4.32 3.91 Vgry 4.44 3.96 High
to solve technical issues high
related to cloud computing.
There is no real adoption by
6 university decision-makers to 4.10 3.67 High 4.24 3.78 High
activate cloud computing.

In summary, the high mean scores obtained for all item statements in this part indicate a significant
agreement among participants for various factors, which are considered significant barriers to the
adoption of cloud computing at the university. Such factors are represented in the lack of internet
availability, frequent power outages, weak infrastructure, insufficient funding and support, a shortage of
qualified technical staff, and the absence of real adoption by decision-makers.

The fourth part of the questionnaire: Difficulties of applying cloud computing from participants
perspectives

The findings related to the fourth part of the questionnaire, as shown in Table 9, refer to that both
students and faculty members identified several prominent challenges hindering the effective adoption
of cloud computing in higher education. The highest-rated difficulty among students (M = 4.17, SD =
3.75) was the absence of educational activities that support the use of cloud computing, followed by a
lack of awareness of its significance (M = 4.12, SD = 3.72). Faculty members shared similar
perceptions, with high mean scores for both issues (M = 4 and M = 3.95, respectively), indicating that
awareness and pedagogical integration remain critical barriers.

Another important challenge noted by both groups is that some faculty members face in
innovating and adopting modern teaching methods (students: M = 4.01, faculty: M = 4.2), indicating a
persistent reliance on traditional instructional approaches and a potential gap in adopting technology-
enhanced pedagogies, as well as a lack of direct support and motivation from faculty members towards
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students (students: M = 4.09, faculty: M = 3.8). These results indicate a focus on the role of institutional
and interpersonal support in facilitating technology adoption. The unavailability of internet services was
also a notable barrier (students: M = 4.06, faculty: M = 3.92), confirming the need for robust
technological infrastructure as a prerequisite for cloud integration. Another challenges such as lack of
suitable devices that represented in the statement:" The student does not accept the idea of cloud
computing." (students: M = 3.40, faculty: M = 3.48) (students: M = 2.81, faculty: M = 3.48) were rated
at a moderate level, indicating that while these factors exist, they are less influential compared to
awareness, training, and infrastructure issues.

Table 9: Mean and standard deviation for the Items of difficulties of applying cloud computing from
participants' perspectives Dimension using a Likert scale among students and faculty members.

Standard Standard
NO. Item Statement (Sthtfg::ts) Deviation | Level (Fhélsslrt] ) Deviation | Level
(Students) V (Faculty)
Lack of awareness of the
importance of cloud . .
1 computing in higher 4.12 3.72 High 3.95 3.57 High
education.
Absence of educational
2 activities that support the use 4.17 3.75 High 4 3.66 High
of cloud computing.
Some faculty members find it
difficult to innovate and . .
3 adopt modern teaching 4.01 3.64 High 4.2 3.76 High
methods.
Students lack direct support
4 and motivation from faculty 4.09 3.69 High 3.8 3.42 High
members.
The unavailability of internet
service for some students . .
5 makes it difficult to use cloud 4.06 .72 High 3.92 353 High
computing.
6 | d_o not have a suitable 3.40 3.10 Mode 3.48 3.16 High
device to use these tools. rate
7 The_student does not accept 281 252 Mode 3.48 3.15 High
the idea of cloud computing. rate
8 | prefer traditional methods 299 276 Mode 28 258 Mode
over cloud-based tools. rate rate

On the other hand, the results show that the lowest mean value for both groups was in the item
statement: "I prefer traditional methods over cloud-based tools ", (students: M =2.99, faculty: M =2.8).
This indicates a general openness and positive position toward integrating modern technological tools
into teaching and learning processes. Such a finding is encouraging, as it implies that if adequate
training, infrastructure, and institutional support are provided, the transition from traditional methods to
cloud-based solutions is likely to be accepted and embraced by both students and faculty members. In
general, the results underscore the importance of targeted awareness campaigns, faculty training
programs, and improved internet infrastructure to overcome the highlighted barriers and foster a
supportive environment for cloud computing integration in higher education.

Conclusion

This paper aimed to investigate the extent of cloud computing adoption and the challenges of its use
in the academic environment of the Faculty of Science at the University of Derna. By using a survey
methodology targeting both students and faculty members, the paper provided valuable insights into
the current usage pattern and perceptions of cloud services in academic courses. The finding dissects
a considerable acceptance and utilization of cloud computing tools, especially among students,
indicating their growing role in supporting educational activities and collaboration. However, the study
also identified key obstacles that hinder wider adoption, including infrastructural deficiencies,
Unavailability of internet, and a lack of sufficient digital skills among some faculty members and
students. General, this research contributes to a deeper understanding of how cloud computing is
integrated into higher education in a developing context and highlights areas where institutional support
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and strategic planning are crucial to enhance technology adoption. These insights give a foundation for
future efforts aimed at leveraging cloud technologies to improve teaching and learning outcomes.
Based on these results, several strategic measures are recommended to overcome the identified
challenges and promote sustainable cloud computing integration at the University of Derna, as follows:

» Infrastructure Enhancement: Establish a dedicated service network supported by reliable,
high-speed internet connectivity to meet the requirements of academic and research activities.
= Capacity building: Conduct training programs for faculty members and students about the
effective use of cloud computing services tailored to educational needs, beside awareness
initiatives highlighting the significance of these services in higher education.
= [Institutional Policy Development: Establish clear policies, guidelines, and standard operating
procedures for cloud computing adoption, supported by a specialized technical support team
to assure smooth implementation.
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